NMR as a tool for elucidating the structures of circular and knotted proteins.
Cyclotides are a recently discovered family of mini-proteins that have a head-to-tail cyclised backbone stabilized by a knotted arrangement of three disulfide bonds. They have a wide range of biological activities, including uterotonic, anti-bacterial, anti-HIV, and anti-tumour activity but their insecticidal activities suggest that their natural function is in plant defense. They are exceptionally resistant to chemical, enzymatic and thermal treatments because of their unique structural scaffold. This stability and resistance to proteolysis makes them a potentially valuable protein engineering tool at the interface of chemistry and biology: they have the structure of proteins but the stability and biophysical properties of organic molecules. In this review the role of NMR in defining the structures of cyclotides is described.